Dorsal raphe stimulation, 5-HT and morphine microiontophoresis effects on noxious and nonnoxious identified neurons in the medial thalamus of the rat.
In single cell experiments, the characterization of the responses of medial thalamic neurons to noxious and nonnoxious stimulation was made to examine the effects of two substances involved in pain, morphine and 5-HT, and the action of one pain suppressor mechanism, dorsal raphe stimulation. Single cell activity was recorded in urethane anesthetized rats. Tail pinch and tail immersion in hot water were used as nociceptive stimuli. Skin strokes, air puffs and hair brushing were used as nonnociceptive stimuli. Morphine, 5-HT microiontophoresis and dorsal raphe stimulation were performed in all the recorded units. Fifty-eight percent from 61 medial thalamic recorded units responded both to noxious and nonnoxious stimulation; whereas only 18% and 24.6% of the units responded exclusively to noxious and nonnoxious stimulation, respectively. The noxious responding units were located in the most posterior portions of the medial thalamus. Dorsal raphe stimulation and 5-HT ejection prevented the excitation elicited by noxious input. Morphine ejection prevented both the noxious and nonnoxious input in medial thalamus, in a different population as compared to dorsal raphe stimulation or 5-HT ejection. These findings support the existence of a pain ascending mechanism mediated by an opioid-serotonergic interaction in the medial thalamus of the rat.